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INT:OODOOTION AND STATEMENT OF THE POOBLEM 
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CHAPTER I 
INTRODUCTION AND STATEMENT OF TEE POOBLEM 
Children everywhere - and not a fel'T adults - appear to 
exhibit difficulty in straightening out i:.he sequence of eventsJ/ 
II 
·I 
I' 
Studies have shown that a clear insight into i:.he relationship between .1 
past and present develops rather l ate in childhood!. 
It has been pointed out that: 
11A sense of time seems to develop rai:.her independently of direct 
school instruction as an individual grous older al i:.hough definite 
teaching of chronology and general intell~~ence are both factors that 
may speed up normal growth in this area."~ 
It has been found that: 
The real deficiency in existing teats in the social studies 
is not that they are designed primarily to measure the information 
aspects of the subject, but that other abilities more important 
to the attainment of the larger objecti~'s of social studies 
instruction have not been provided for~ 
The writer feels that one of the abilities that is extremely im-
portant is that of finding relationships. She agrees l'Tith Prestor!J/ 
l/ Balph c. Preston, "Implications of Children's Co~~epts of Time 
I 
and Space< Social Studies, .. )()l 218-219, May, 1945. J 
y Wilbur F. l>Urra, Edgar B. Weslfjy, Norah E. Zink, 11 Social Studies,"! 
Encyclopedia of Educational Research, Walter s. Munroe, editor, The 
Macmillan Co., New York, 1941, p. 1141. 
jf Harry A. Green, Albert N. Jorgensen, and J. &ymond Gerberich, 
Measurement and Evaluation in the Elementary School, Lo:ngmans, Green and 
Co., New York, 1942, p. 405. 
!!/ &lph 0. Preston, Teaching Social Studies in the Elementary 
School, Rinehart and Co., Inc., New York, 1950. 
1 
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when he sta'tes·, "Chronological sense is important. because it makes the 
~ 
study of history meaningful. 11 
... 
Chase has shown that study is needed 'to determine the proper grade 
levels a't which the various aspects of 11the time sense" can bes't be 
taughii~y' 
Statement of 'the Problem 
The purpose of this study iss 
1. The construction of a time-relationship test, using events 
or artifacts that are representative of the understandings 
that children could have developed·~ 
2. To find, through 'the test, whether there is now a clear-cut 
division as to when a child becomes conscious of time 
relationships. 
;. To tr;r to determine, from the results of the test, if the 
sex factor is important in the learning of histo~. 
4. To evaluate 'the teat, through item analysis·. 
MOst of the exercise books, work books, and pupils 1 guides which are 
on the market to accompa.z:w the textbooks in use in our schools make no 
attempt to emphasize the concept of time or the idea of chronology, because 
it has been believed that matura-tion is the force that controls that type 
of thinking by children~ 
Friedman and Marti pointed out that little thought has been given to 
the degree in which individuals comprehend time'. They observedsY 
jJ W. Linwood, Chase . 11 Teaching Time and Place Relationships in . 
Elementary School History,a ~octor1 s Dissertation, Columbia University, 
New York, 19;5, p. 47. ~· _ 
g,l Kopple c. Friedman and Viola A. Marti, 11A Time Comprehension Test" 
Journal of Educational Research, ;91 62, Sept.,l945. _ ... ' L 
2 
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A clear comprehension of time bas always been considered an import.ant. 
means through which historical data must be interpreted. Although this 
fact is generally accepted, it is too often assumed that most individuals 
in their various stages of growth have a fairly adequate understanding of 
time in relation to events. 
MCCarthyl/ tested third grade children on time concepts and found 
that the two items which dealt with chronological arrangement were among 
the ones with the greatest degree of inaccuracy. It would seem that. a 
t.hird grade class had not at.tained the st.age of mat.urat.ion necessary to 
comprehend ~ int.erpret t.ime relationships. 
In the same study, it. was found that. girls on a third grade level bad 
a bet.ter understanding of time concepts than boys had;. 
An at.t.empt will be made in this study to find just. when that. 11 stage 
of growt.h" occurs t.ha.t. will give children t.he power t.o underst.and time in 
relation to event.s·. 
Definition of t erms 
Time .. 11 The general idel;l, rel ations, or f act of continous or successive 
existence; or t.he abstract conception of duration as limitless, 
capable of' division into measureable portions and essentially 
comprising the relat.ions of present, past and future."Y 
( 
~ 
Chronology - 11 The science that t.reats of the measurement of time, or the 
ord~r of evel'l.;ts·. Aey tabulated arrangement. of events of historical 
import, in the order of the time of their occurrence.""Y 
~ 
Chronological - "Pertaining to or occupied with the 'sequence of time, 
if Miriam F. McCarthY, 0 The Constrvction and EvalUS:.tion of a Test of 
Time 'C'oncepts Used in Grades !, II, III, Unpublished Ed. M. Thesis, Boston 
University, School of Education, 1950. 
, gj Funk and ~lagnalls, "Standard Dictionary of the English Ie.nguage, I 
Funk and Wagnalls, New York, 1944, p. 2520. 
3 
I '3} Funk and Wagna.lls, New College Standard Dictionary, Funk and I 
===+===!W_ag_nf~.'lls_1 New_Yo__rk,J__9~l.:=P~ID- __ _ ===l'=== ~- r 
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occurrtllg or recorded in temporal sequence, as a series of events.•Y I 
Relation - 11 The fact or condition of being connected, either objectively or 
in th~ mind. agf 
jJ' L" . • oc;,_~ Ci t r. ·~ · : 
.Y Ibid, P• 987. 
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I CHAPTER II 
REVIEW OF. RESEAICH 
t he.t, "Too often it is presumed that a child1 s experiences and understand-
ings are sufficient to enable him successfully to undertake the study of 
development and change in society." 
~ 
Harrison observess "Among the learnings which a child must master in 
, his early years are the ability to understand time and the ability to use 
the vocabulary of time intelligently as it is used in the society into 
which he is born and to which he must adjust himself. n1/ 
As the children advance in school, the social studies take a more 
prominent place in the curriculUlll. "Often a teacher is dismayed. to realize 
\I 
I 
I 
-
that 1a long time ago1 means something different to each pupil. A child 
who never saw Roosevelt considers such a recent day as 1a l ong time ago:·:~ 
It becomes apparent to the teacher that the children who have acquired I 
the power to relate the new with the old; to compare the past with the 
present; and to find some relationship between recent and distant events; 
are the ones who enjoy the social studies'• Sometimes the teacher fiilds :.-:.that 
she must be specific in the use of words referring to time, because, ",until 
"" 
the child has a grasp of the concepts of time, he cannot possibly develop 
a sense or historical sequence, upon which a study of history depends."j/ 
Friecinlt:l.n found that educational literature has recognized that the 
pupil 1 s sense of time is weak but that improvement occurs with age·~ He goes 
-Y Miriam B. Underhill, "Use of a Time Line in History Teaching, 1 
Historical Outlook, 19:278-279, October, 1928. 
j( Barriso~ op., cit., P• 51;. 
I 
6 
II 
I 
I 
on t.o say, howe...,r, t.ha:~'It. b wasteful and lax to allow growth t.o ~~~T~~ --
develop casually and independently of the school.u1f 
In the social studies, children seem to acquire the concept of space j 
relationships early because they compare the new with objects in their own 
surroundings'. History is, however, "a means of extending another system i Dj 
I 
which all experience is arranged, namely, the system of time. Time is as 
universal as space. A ehild1 s ability to locate events in time mature more 
slowly than his ability to locate objects in space. 11Y 
All too often, the teacher of history tends to emphasize a single 
I trend, a war, or an important event as a separate thing. The teacher shoul~ 
realize that, "Every fact to be learned ought to be related in t i me t o the 
other important facts learned, else a meaningless confusion of thought is 
inevi table. 11?;/ 
The writer agrees with Presto~ when he says: 
It stands to reason that the study of history will not 
have much value for children until they start to gain clear 
insight into the relationship between past and present. 
Ma.ey investigators have concluded in their studies that poor chrono-
logical sense is in part due to slow mat~tiori~ Preston2f statest 
The inference has sometimes been drawn that the study 
of history should; therefore, be postponed until the sixth 
grade. The inference is -qu.estiona.blef~ Most children cou~d 
probably grasp time relationships from the very beginning~ 
j/ Friedman, op., cit., P• 29~ 
y Charles H. Judd, Educational Psychology, Houghton M'if'flin Co.~ 
Boston, 19;59~ p. ;5;~ 
;;/ Edgar Dawson, Teaching the Social Studies, The Macmillan Co., Ne\t 
York, . 1927~ p. 257 • 
. !J/ :&lph C. Preston ·Teachi in the Elemental':~ Grades R:l.nelia.rt and Co., Ne"t~t Yorfc,-=_~_MiEn=,~::::=-;:o;;~::.,.,;::rr:.==:...::=-..:::.:=-====:..L.....;;;.:::.:::.:=~L 
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, I 
In the ~1e1/ study it was found that, "Manw unite are misplaced be• 
cause the child is not mature enough to understand the concepts of chrono-
logy involve~. Frequently better results are observed when instruction 
ChaseY ,concludes; 
In spite of the fact that much of the literature on 
the subject places the major portion of the teaching done 
in this experiment at the junior or senior high levels, it 
can be done successfully in a eizth grade - and some 
evidence would indicate possibilities even lower in the seal~. 
In his study he found that; "For the same length of work time by the 
pupils, greater achievement in more aspects of history learning can be 
secured by the 1 relationship method 1 than by the 1 question-answer method 1 ~~~ 
That teachers of history could and should develop in their pupils 
- ~ ~ 
the I 
I 
I habit of looking for time relationships, is a fact that needs to be 
considered!. Camerorll/ says, 
The difficulty involved in conceiving time relationships 
is one of the chief sources of haziness and lack of under-
standing in the study of history'" •. 
' 
Teachers of history should attempt to orient their pupils in time 
when teaching ~ new unit"~ 
Preston2/ points out that& 
if ~le; OR,, cit.~ P• 12, 
Y W, Linwood Chase, "Teaching Time and Place Relationships in _ 
Elementary School History, 0 .Doctor1 s Dissertation, Columbia University, 
New York, 19~5~ P• 47. · 
;;/ Ibid!~ 
I 
!i/ E. H. Cameron; Educational Psychology, Chap . XX, The Century Co., I 
P'• ~92, 
(" 
I 
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The abstraction of a yesterday not experienced is an elusive 
one even for an adult. It is known that children who are plunged 
into a study of history before having become 11 time conscious 11 tend 
to think of an episode of the past as cut off from the present( ••• ) 
They are not prompted to wonder how the lives of these men, 
\'romen and children have influenced their O'I'In li vee , how certain 
of the old problems are also new problems in a different setting, 
and how the approach of a former generation to life can be a 
warning or an inspiration to our approach to life today. 
Pietor.V conducted a study in l·thich he found that: 
••• growth in the knol'lledge of conventional time is a slow· 
process starting at the age of four and arriving at adult level 
after the age of' thirteen ( ••• ) An understanding of chronology 
and the arrangement of' historical periods is a difficult matter. 
Not until the pupils are eight years old are they able to 
distinguish the past from the present. For years after they find 
it difficult to understand dates . Not until pupil s a re eleven 
years do they pay attention to sub-divisions of' the past, or 
period history. 
In view of the above statement, and after a care~~l study of the 
literature on the subject of time relationships, the writer agrees with 
Pistor when he says, 11 Basic to a true understanding of the past is the 
child 1 s ability to understand t.~e various periods of time in proper 
relation to the present. 11g/ 
jJ Frederick Piator, "Measuring the Time Concepts of Children, 11 
Journal of Educatioral Research, Vol. )), #4, December, 19)9, p. 29). 
gj Frederick Pistor, 11How Time Concepts a re Acquired by Children, 11 
Educational Method, XX, November, 1940, P• 107.~ 
'I I 
I 
:j 
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·i 
!I 
9 
CHAPTER III 
P:OOOEDURE OF THE STUDY 
- -- - --- - ---=- --
• 
CHAPTER III 
PB:>OEDURE OF THE STUDY 
A review of research showed that time concept tests have been given 
to children of the middle grade and junior high school levels, but that 
none had been built specifically to test the ability of finding time 
relationships. The writer set out to build a test in this area. 
In constructing ~e test; the following procedures were considered~ 
1. Choice of field to be covered in the testi~ 
Z~ Choice of item content 
'~ Choice of item form~ 
4i ~ Construction of test i terns. 
5'~ Validation of the scori ng key. 
6. Admininstering the t eat ·. 
7~ Scoring • . 
Field to be covered~- In determining the limits of the content of 
test; it was deaided that the following fields could be covereds 
1~ Aria" history content that is found in fourth and fifth grade 
text. booksi ~ 
2:'~ Names of people living today that shotilli be familiar to the 
children beo'!-use they have been featured in the newspapers, and 
in radio and television broadcaster~ 
;. · Some items about World War II~ because the children who will 
take the test will range in age from 11 to 15 years, and should 
have acquired some know?i'iJe of that period in history • 
I 
I 
I 
t 
II 
II 
I 
II 
I 
I 
I 
I 
II 
I 
4. Inventions that have affected the lives of all of the people 
of this count~. 
Choice of item form. -- The nature of the content of this test 
determined the form of the item. 11I n si tua tiona where events may be I 
arranged in logi_cal order and where there is a high degree of agreement
1
a 
1
s l.l 
to the correct order, the sequence type of item is the natural choice .".:!:! I' 
According to Lee~g/ ' 
This type of item is a useful means of measuring the pupil 1 s '1 
ability to arrange events. ( ••• ) I t has peculiar values which are I 
difficult to obtain with aey other type of question ( ••• ) More 
care is probably necessary in constructing such tests, but the 
resulting measurement of judgment should be worth the effort . 
Because there is no research which indicates how maey parts should be 
included in the rearrangement, it was felt that five would be an adequate 
number. 
Construction of teat items . -- Each 
or reading paragraph. The stem orients 
,, 
item in the test contains a 11 stem", 'I 
the reader to the problem being ~ ! 
lj considered in each item. Following the stem are five events or artifacts 
l1 
( products of human workmanship ) to be arranged in order of the time they 
occurred, or first came into use . I n order to avoid a regular pattern of 
responses, t.~e five responses to be arranged were checked carefully, so 
I 
that no two questions in the test cou}.d be ans\·rered in the same way. Thus , I 
I 
the responses to Item 1 were 1, 5, 2, 4, ); to I tem 2 - 1t ), 2, 4, 5; to I 
I 
Item ) - 2, 5, ), 4, 1 etc. 
·I 
,, 
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1/ i'lalter N. Durost, The Measurement Notebook, Boston University, 
School of Education, Boston, 1950 p. Lt-). 
y J. Murray Lee , A Guide to Measurement in the Secondary Schools, 
D. Appleton-Century Co., New York, 19;56, p. )99. 
'I 
·I 
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Construction of test items. - Reference was Jmde to the Piatorll II 
teat~ which included one section of time-relationship questions. In settiJ 
up his test, Pistor employed four psychological processes, as followas 
1. Ordering chronologically past events or artifacts related to a 
given present event or artifact. 
2. Ordering chronologically past events or artifacts related to each 
other, without a present event or artifact being given. 
'· Ordering chronologically past events or artifacts unrelated to 
each other, but related to a given present event or artifac~~ 
4. Ordering chronologically past events or artifacts unrelated to 
each other without a present event or artifact being given. 
It was decided that the items in the teat would employ the same 
psychological processes·. In order to teat each process, six items were 
I 
' 
' I 
written in e~ch classification. The items were then numbered at random, so I 
that the four classifications were scattered throughout the teat in the 
following orders 
Classification 1 
Classification 2 
Items 1, 4~ 11, 14~ 15, 21 
Items 5, 6~ 7, 17, 19, 24 
Classification ' - Items 2, '' 9, 1,, 20, 2) 
Classi f ication 4 - Items a; 10, 12~ 16, 18, 22 
(See Appendix B) 
An attempt was ma.de to write all items in such a way that they would 
be of interest to both ,boys and girls;. It was necessary also to so word 
0!/ Pistor, op· .. cit., 
1_2 
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the items that they could be understood by fifth grade children, yet be 
challenging enough to hold the interest o£ the eighth grade children who 
would take it'~ 
Because of the fact that the test wa.e entirely verbal, and that poor 
readers might have some difficulty; ever,y effort was made to keep the 
vocabulary at a fourth or fifth grade level•. The \'lords used were checked 
against the Thorndike-Lorge list,]/ and were found to be suitable for the 
age group to be tested~ 
The writer was cognizant of the fact that, despite efforts to control 
the vocabulary level, there would be some children who would experience 
dif'ficul ty in the reading of the items. It wa.s suggested to the teachers 
who would administer the test that they could help children l'nth difficult 
words'~ 
The scoring key.- This was ma.de by the writer. The arrangement o£ 
each item had been considered, so that there could be no disagreement as 
to the chronological order of' the parts of the items. In scoring this 
type of teat, however, the tota.l number of' exact agreements with the key is 
not satiaf'actoey~ It is necessary to determine the extent to which pupils 
agree or disagree with the key~ According to DuroetY,' "The score should 
stem from the correspondence, or lack of' it, between the correct order and 
the order presented for evaluation." 
The formula used for determining the score was one which Durost has 
jj Edward L. Thorndike, and Irving Lorge, The Teachers Word Book of' 
30,000 Words1 .Columbia University, Teachers College, Bureau of Publications 
New York, 1944. I 
gj Durost, op •• cit., ~·~ II-22. 
1_3 
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adapted f'rom Sims)/ When there are f'i ve parts to an item, the formula 
issY 
Deviation 
- .8 --
6 
4 
2 
0 
Score 
0 
1 
' 4 5 
Deviation in ibis particular procedure will always 
be in even numbers because when there are errors, they . 
are always in pairs, i ', e,, in a seqy.~nce item there can 
never be just one item out of' place ,::21 
Administering the test •. - The t eats were given to 5;B u.nselected 
I
I children ~n grades 5~ 6, 7 and 8. A larger number had originally been 
. I 
i1 scheduled f'or the testing, but during the week that the teats were in the 
schools, a minor epidemic of' virus and an outbr eak of' the measles were 
responsible f'or about ;5 . .'per cent absence in the schools selected!, 
The tests were administered by the classroom teachers in grades 5 and 
6, and by the history teachers in grades 7 and 8. Each teacher was given 
a set of' written directions f'or administering the test, (See Appendix A) 
Scoring the test:,- The tests .. weile scored by the writer. The scoring 
key and the adaptation of' the Sims f'or.mula were used to find a total score 
for the test. The highest score for each item was 5; and the highest 
possible score for the complete test was 120. 
jJ Verner M. Sims, "Note on Scoring the Rearrangement Test, 11 
Journal of Educational Psychology, 28s,02-,a4, April, 19'57. 
Durost, ·op,. cit·,, p'. II-24 
. .  Op.~ cit,~ P• II-2, 
I 
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CHAPTER IV I 
I! 
ANALYSIS OF DATA 
Reliability of the test".- Having no previous test of this type by 
which to establish criteria~ the writer set about to prove the reliability 
of this test·. The method for this was found in Lindquist):lf 
In a test where there is only one forin, we obtain a useful 
approximation of its true reliability for a given group by 
splitting the single test by chance into halves, assuming that 
the halves are "equivalent to one another, u and scozi.ng each 
half separately- for the individuals in a given group~ 
If the two halves are truly equivalent, the coefficient 
of correlation between the scores on them would be the 
coefficient of reliability of either half alone. 
We can then estimate the reliability of the whole test 
by means of the Spearman Brown Prophecy Formula, which 
indicates the .relationship between the reliability of a test 
and its lengtbt~ 
Due to the fact that there were five possible scores on each ite~ the 
method of fi~ng the coefficient of correlation was somewhat involved~ It 
~Tas necessary to find the correlation for all scores before a correlation 
could be found between the two halves"~ Using the odd-even items as a basis 
for the chance halves, the follo~nng results were obtained& 
Possible 
Scores 
5 
4 
' 1 0 
Coefficient of 
Correlation 
Correlations 
Y E. F. Lindquist, A First Course in Statistics, Houghton Mifflin 
Co., Boston, 1942, p. 21&. 1_5 
'I 
li 
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===l-'r- Correct~d-b; the-S~arman Brown Prophecy Formula, the reliability of 
. j the whole test was found to be ' •957~~ This correlation forecasts a high 
i 
1 degree of efficiency for the tea~. 
1
1 Sex difference.-- In Grade 5~ the range was 11 to 104!~ (See Table I) 
11 The Mean score for boys was 55.65, and for girls 50.95. The fifth grade 
I 
lr 
i 
I 
boys exceeded the girls by a score of 4~70. 
In Grade 6, the range was from 8 to 108. (See Table II). The l.fean 
score for the boys t-ras 62.95, and for the girls 56.151~ The sixth grade 
boys exceeded the girls by a score of 6.80. 
In Grade 7, the range was from 8 to 108. (See Table III). The l..Jean 
score for the boys was 70.;50; and f'or the girls 61.60. The seventh grade 
boys exceeded the girls by a score of 8.70. 
In Grade 8, the range t-ras from 25 to 1 J2 ~ ( See Table IV) • The Mean 
score for the boys was 80.20; and for the girls 64.75'~ The eighth grade 
boys exceeded the girls by a score of' 15-.4~~ 
From the foregoing evidence, it is concluded that a ll children in 
grades 5 to 8 have ability to find time relationships'• 'I'he ability 
increases with age·~ It is noted that, at each grade level, the boys 
" . 
exhibit a greater ability than the girls in this type of learning. It is 
further noted that; with each succeeding year, the boys tend to increase 
the ability at a niuch greater rate than do the girls!'. 
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TABLE I 
SCORES ON 164 FIFTH GRADE BOYS AND GIRLS, ON THE TI11E RELATIOl\lSH[PS 
TEST 
RANGE i1-104 
Score Boys Girls Total 
101 - 105 2 0 2 
96 - 100 0 0 0 
~-,sa - 95 1 1 2 
86-90 2 0 2 
81-85 4 0 4 
76- 80 ; -~ 6 71-75 4 8 
66-70 7 5 12 
61- 65 8 ; 11 
56- 60 9 12 21 
51-55 11 9 20 
46-50 10 1; 2;> 
41-45 1; 7 20 
;6- 40 6 9 15 
;1- ;5 ; 5 8 
26- ;o 2 ; 5 
21- 25 2 0 2 
16-20 0 2 2 
11- 15 1 0 1 
.. : ' 1 88 76 164 · Number 
·1-rean . 55.65 . 50'~95 . 5;>.50 
S~D~ 17.40 1;'.55 16.60 . . . 
I • 
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TABLE II 
SCORES OF 146 SIXTH GRADE BOYS AND GIRLS, ON THE TIME BELA.TIONSHIPS 
TEST 
RA11GE 8-108 
scroRE · BOYS GIRLS TOTAL 
106-111 0 2 2 
101-105 0 0 0 
96-100 1 0 1 
9~1~5 2 0 2 
86-90 5 1 6 
81-85 6 2 8 
76-80 4 2 6 
71-75 1;> , 16 
66-70 7 10 17 
61-65 10 , 1;> 
56-60 10 11 21 
51-55 4 7 11 
46-50 4 2 6 
41-45 4 11 15 
;56-40 7 4 11 
;>1-55 0 , , 
26-;>0 2 , 5 
21-25 1 1 2 
16-20 0 0 0 
11-15 0 0 0 
6-10 1 0 1 
Number .81 65 146 
~an 62;.95 56.15 59.60 
·s~ :o~ 16.55 . . 16.95 17.55 
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TABLE III 
SCORES OF 100 SEVENTH GRADE BOYS AND GIRLS, ON THE TIME RELATIONSHIPS 
TEST 
RAIDE 8-108 
Score Boys Girls Total 
106-110 2 0 2 
101-105 1 0 l 
96-100 5 
' 
6 
91-95. 5 l 4 
5 2 5 
5 4 9 
86-90 
81-85 
5 1 6 
4 . 
' 
7 
' 
6 9 
76-80 
71-75 
66-70 
6 6 12 
2 6 8 
2 6 8 
4 1 5 
4 6 10 
61~ 
56-60 
51-55 
46-50 
41-45 
0 0 0 
2 2 4 
56-40 
;l-55 . 
26-;;o 1 2 
' 21-25 0 0 0 16-20 0 0 0 
11-15 0 0 0 
6-10 0 1 1 
. . 
Number 50 50 100 
.. . 
l-teaii . . 7o.;o 61.60 . 65.95 . 
· s~· n·~ 20.15 17'~65 19~60 
-- -- --===-===-=== 
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TABLE IV 
SCORE OF 129 EI GHTH GRADE BOYS AND GIRLS, ON THE TIME RELATIONSHIPS 
TEST 
RUlGE 2:;2-112 
Score Boys Girls Total 
111-115 1 0 1 
106-110 4 1 5 
101-105 5 1 4 
96-100 7 1 8 
91-95 6 2 8 
86-90 6 2 8 
81-85 5 4 9 
76-80 7 6 15 
i'/1-75 8 8 16 
66-70 7 7 14 
61-65 2 8 10 
56-60 0 5 5 
51-55 2 10 12 
·46-50 5 2 5 
41-45 l 5 4 
;;6-40 1 : 2 5 
51-55 1 1 2 
26-;;o 0 1 1 
21-25 0 1 1 
Nuniber 64 65 129 
Mean 80.20 64.75 69.75 
s. It~ 18'.40 17~25 19.00 
·=========·ih=·-- -
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-their achievement:. In order that this may be accomplished, the test must 
have discriminative power. The most valuable items of a test are those 
which distinguish between the abilities of the superior, average and 
inferior pupils~ 
According to Wesleys~ 
An item that is consistently answered by -those who 
have a larger total understanding and which is missed by 
those of inferior attainment is a good item and is said 
to have a high power of discrimination~ 
Item analysis was made for each item in the -tes-t, a-t each grade level~ 
in order to determine i-ts discrimina-ting power, for each grade. Because o 
the na-ture of the -tes-t i-tems, -the chi-square -technique was used. This 
-technique seemed -to be the only one which could be used -to include classes 
of frequencies derived from variables!: 
Peat.rra.ri:f explains 1 
What "the chi-square -technique does is -to compare the 
divergence or devia-tion of the sample frequencies per 
ca-tegory from the hypothe-tical frequencies for each ca-tegory 
s-tudiei~ The grea-ter the difference be-tween sample frequencies 
and hypo-thetical frequencies per catego~; the less the 
probability -tha-t -the differences are at-tributable only -to 
chance sampling and measurement. 
In each of -the -test i~ems, "there were five possible scores, viz~ 
5, 4, '~ 1, o. The hypothesis would be -tha-t the scores were sca-ttered 
evenly -throughout the -test. However, in using -the chi-square -technique~ 
j/ Edgar B. Wesley, Teaching the Social Studies, D. c. Heath and Co. 
Boston, 1942, p. 580. 
g/ John Gray Peatman, Descrip-tive and Sampling Statistics, Harper 
and Brothers, New York~ 1947, p'. 42,~ 
==-~=,i====================================================~~==-==---
the five categories were transmuted into three categories because of the 
fact t hat some categories had no fre·que_neies·~a.t all in ma.n;y of the i tema. 
The upper twenty-eeven per cent and the l ower twenty-seven per cent 
of each grade level were compared using the following f ormula' 
Lower 2 2 
When the figures from three categories are given in the chi-square 
technique, it means that· there are two "degrees of freedom. 11 With two 
11degreea of freedom11 , the .05 level is statistically significant; a:eything 
I 
between the .05 and .10 level might be considered significant.; and atzyi:.hing 
below t he .10 level is not significant. 
Table 15s2, "Distribution of Ohi-8quare" in Peatma.nl/ shows that with 
two "degrees of freedom'' (d.f.) at .05 the chi-square should be 5.99. At 
the .10 level the chi-square is 4.6. Therefore, any test item which has 
a chi-square of 5.99 or higher is statistically significe.nt. Aey item 
which has a chi-square between 5.99 and 4.6 might be aignificant and should 
be retained. Any item which has a chi-square below 4.6 he.s no significance 
and should be dropped from the test, or a ne\'1 item should replace it. 
See Appendix D for the Chi-square work sheets on twenty-four test 
items at four grade levels'. 
Table V shows the chi-squane coefficients on twenty-four items for 
Grades Five, Six, Seven and Eight. From this table it can be seen t.ha.t 
seventeen of the items are statistically significant for all grade levels. 
Item 19 is the only item of the test which he.s no significa~e at aey 
of the levels tested'~ 
jj ill!, p. 429 
I 
,/ 
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TABLE V 
CHI~QUARE COEFFICIENTS O:N TWENTY-FOUR TEST ITEl.S 
,, 
GRADES FIVE THROUGH EIGHT 
It.em Grade 5 Grade 6 Grade 7 Grade 8 
1 21.1 o.4• 5·~; ;.6• 
2 18~0 25'.2 ;4.9 24.0 
; 15.5 15.6 20.8 5·.4 
4 1;5.1 20.8 ;52'.4 ;o.5 
5 4.1* ~ .5• 9.2 25.7 
6 M.o 42.0 17 .; 25.4 
7 15'.8 15'·5 16.; 24.8 
8 20.8 ;8.4 26.2 22.; 
9 · 29.0C. ;e.7 28.0 ;q.o 
10 ;4 .• 6 42.9 ;4.; Z6 7 
.,. ' '· 11 17.7 ;5·.o 15'~5 29.6 
12 4.4• 16.1 ;.1* 17.6 
1;5 19.2 ;9.6 "57~5 45.4 
14 18.2 20.1 12.; 2.0* 
15 42.5 ;4.6 19.2 "5"/.9 
16 "5"/.6 ;56.2 ;52.8 55.4 
17 7.2 5.0 2;5.8 16.; 
18 .56.2 ;58'~1 ;5.4 ;4.2 
19 2.6• 0.1* 1.9* ;.o• 
20 ;o.o 22.2 12.0 19 .• 0 
21 ;5'.0 14~6 26. ; 15".9 
22 2;5.5 26~9 )6.5 59.7 
~g 9.2 14.; 1;.; 15.9 ;9.9 46.0 ;4.4 ;;.7 
• - No etastistical significance 
!I 
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Item 1 is a good item at Grade Five level; has some significance at 
Grade Seven level; but has no s ignificance at the Sixth and Eighth grade 
levels·. 
Item ;:5 is a good item for Grades Five, Six and Seven, and it shows 
some significance for Grade Eigh11~ 
Item 5 is not significant at fifth and sixth grade levels, but it is 
statistically significant at seventh and eighth grade levels. 
Item 12 shol'rs no significance at fifth and seventh grade levels'• It 
does , however, show statistical significance at sixth and eighth grade 
Item 14 is a good item for grades five, six, and seven. It has no 
significance for grade eight • 
. Item 17 has some significance for grade six, and is statistically 
significant for grades five, seven and eight. 
Tables VI, VII, VIII and IX show the chi-square coefficients on test 
items arranged according to the psychological processes involved in 
answering the i te:mS. 
Psychological process ",C". ~ which is ordering chronologically past 
events or artifacts unrelated to each other, but related to a given 
present event or artifact, would appear to be the process that best shows 
comparison betl'reen the superior and inferior students·. This was the only 
process in which every item showed statistical significance. 
It may be assumed, however, that each process employed showed that 
the i tema had discriminative powers·. In no one of t.he processes did it 
appear that the type of thinking involved affected the comparison desired'~ 
24 
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TABLE VI 
CHI-6QUARE COEFFICIENTS ON THE SIX TEST ITEl~ IN 
PSYCHOU>GICAL PIDCESS n A" 
Item 
1 
4 
11 
14 
15 
21 
Grade 5 
2]!~1 
1;5.1 
17.7 
18 .2 
42.5 
:?5-~o 
1 Psychological Process 11A" 
I 
I 
Grade 6 Grade 7 
o.4• . 5.; 
20.8- ;2.4 
;5.0 15'·5 
20.1- 12.; 
;4.6 19.2 
14.6 26.; 
Grade8 
;.6• 
;50.5 
29.6 
2.0• 
, .• 9 
15.9 
II 
Ordering chronologically past events or· artifacts related to a given 
present event or artifact. 
i 
I 
I 
I 
Item 
5 
6 
7 
17 
19 
24 
.TABLE VII 
OHI:.:.SQ,UARE COEFFICIENTS ON THE SIX TEST ITEl·fS IN 
PSYCHOLOGICAL PRXJ'ESS "B" 
Grade 5 Grade 6 Grade 7 
4.1• 4.;• 9.2 
46 .0 42.0 17.; 
15 .8 15.5 16.; 
7.2 5.0 2;5 .8 
2.6• 0.1• 1.9• , 
;9.9 46.0 ;4.4 
Psychological Process 11B11 
Grade 8 
25 .7 
25.4 
24.8 
16 .; 
; .o• 
;;.7 
Ordering chronologically past events or artifact s related to each 
other, without a present event or artifact being giveri. 
. I 
TABLE VIII 
CHI-sQUARE COEFFICIENTS ON THE SIX TEST ITEMS IN 
PSYCHOLOGICAL PROCESS "C 11 
Item Grade 5 Grade 6 Grade 7 Grade 8 
2 18'.0 25.2 ~.9 24.0 
; 15~~5 15.6 20.8 5.4 
9 29.0 ;13.7 28.0 ;o.o 
1; 19.2 ~.6 ;7.5 45.4 
20 ;o.o 22.2 12.0 19'.0 
2; 9.2 14.; 1;.; 15'e•9 
Psychological Process 11C11 
Ordering chronologically past events or arti~acts unrelated to each 
other, but related to a given present event. 
Item 
8 
10 
12 
16 
18 
22 
. . . 
TABLE IX 
CHI-sQUARE COEFFICIENTS ON THE SIX TEST ITEMS IN 
PSYCHOLOGICAL PFlOOESS 11D11 
Grade 5 Grade 6 Grade 7 
20.8 ~·4 26.2 ;4.6 .9 ;4 . ; 
4.4• 16~7 ; .1• 
;7 .6 ;6.2 ;2.8 
56.2 ;13.1 ;55.4 
2;5.5 26.9 ;6.5 
Psychological Process 11D11 
Grade 8 
22.; 
29.1 
11.6 
55.4 
;4.2 
59.7 
Ordering chronologically past events or arti~acte unrelated to each 
other without a present event or artifact being given • 
I 
I 
II 
I 
!I 
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Critical ratio·.- In order to determine whether the test was suitable 
at the four grade levels for which it was built~ the critical ratio from 
'the dif'f'erence of' the means was found. The critical ratio between the 
following gradml was determineds 5 and 6, 5 arid 7, 5 and 8, 6 and 7, 6 and 
8, 7 and 8. (See Table X) 
:_;wen,!/ states thats 
In ma~ cases a comparison is desired of' the means of' two 
samples from a given populatio~ The difference between the two 
means will fluctuate in successive samples; and consequently the 
difference of' two means has a standard error of' its own, called 
the standar4 error of' a difference between two means·. When the 
dif'f'erence between these two means is divided by the standard 
error of' that difference, a ratio ,if' found \'thich is sometimes ·, 
called the critical ratio. \'lhenever this ratio is unity, the 
chances are 68 in 100 that the difference is too great to be 
the result of' sampling fluctuations; whenever this ratio iS' 
two~ the chances are 95 out of' 100 that the difference is too 
great to be the result of sampling fluctuations; and, whenever 
the ratio is three or more, it is a practical certainty that 
the diff.erence is too great to be the result of' sampling fluct-
uations;~ 
Whenever it is a practical certainty that the difference 
is too great to be attributable to the fluctuations of' sampling, 
the difference is called signif'icap.t. Ma.~ writers prefer the 
term statistically significant. 
The formula used to find the Critical Batio from a difference of 
means was taken from the Ed.gert.or$1' tables 1 
OR= fill - ~ 
SE Difflitll-fe 
From the results, (Table X) it can be seen that the differences be-
.. 
tween grades 5 and 6, 5 and 7, 5 and 8, and 6 and 8 are statistically _ 
significant. Between grades 6 and 7, the chances are 99 out of' 100 that 
jJ James E. Wert, Educational Statistics, ~Graw-Hill Book Co., Inc·., 
New York, 19,S, p. 145 
y Harold A. Edgerton and Donald G. Paterson, 11 Table of' Standard 
Errors and Probable Errors of' Percentages, 11 Journal of Applied Psychology; 
Vaol. 10, September, 1926. 
r 
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I the difference is too great to be the result of sampling fluctuations; 
between grades 7 and 8 the chances are 86 out of 100 that the differ ence is 
too great. 
It would appear then, that the test could be used with some degree of 
I confidence in Grades 5, 6, 7 and a. 
==--=___). __ 
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TABLE X 
O.RITICAL RATIO FR:>M DIFFERENJE OF MEA.N3 
Grade Mean SD SEM Diff SE Diff OR 
5 5:;.50 16.60 l'~;o 6.10 1.9:; :;.16 
6 59.60 17 .;5 1~~44 
5 5:;.50 16.60 l.;o 12.45 2.:;5 5.27 
7 65.95 19.60 1.96 
5 5:;.50 16.60 1.;o 16.25 2.12 7.67 
8 69.75 19.00 1.67 
6 59.60 17 .;5 1·.44 6.;5 2.4:; 2.61 
7 65 .95 19.60 1.96 
, .· . . ..
6 59.60 17.:;5 1.44 10.15 2.16 4.69 
8 69.75 -19.00 1.67 
7 65-.95 19.60 1.96 :;.80 2.57 1.48 
8 69.75 19.00 1.67 
CHAPTER V. 
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CHAPTER v· 
SUMMARY AND OOIIJJLUSIONS l 
The purpose of the study was the construction a.nd evaluation of a I 
Time-Relationships test for Grades Five, S:OC, Seven, and Eight, to find I 
whether there is a clear-cut division as to when a child beco~s conscious 
of time relationships. 
The test was administered to 5;9 unselected fifth, sixth, seventh, I 
and eighth grade children in a .suburban community of the Metropolitan I' 
Boston area. The group tested represented a typical public school popula- 1 
tion, with similar school standards. The district in which the children I 
lived is an average middle class community. 
From an analysis of ~~e results of the teat, the following con-
elusions may be drawn= 
1. The children in Grades Five, Six, Seven, and Eight have the 
ability to find time relationships. There does not seem to be 
a~ clear-cut division as t o when a child becomes conscious of 
time relationships. The ability increases gradually with each 
succeeding year. 
2. Sex differentiation in total scores favored the boys at all grade I 
levels·. I 
A. In Grade Five the mean for boys was 55.65, with a 
standard deviation of 17.40; the mean for girls was 
50.95, with a standard deviation of 1).55• The total 
scores for 164 pu~tl showed a mean of 5).50, with a 
--~~---~!====~====== 
standard devia~ion of 16.60~ 
b. In Grade Six the mean for boys was 62.95 wi~ a s~e.ndard 
devia~ion of 16.55; ~he mean of girls was 56.15 wi~h a 
standard devia~ion of 16.95. The total scores of 146 
pupils showed a mean of 59.60 with a standard devia~ion of 
I 
c. In Grade Seven ~he mean for boys \'tas 70.;50 wi~ a s~andard I devia~ion of 20.15; ~e mean of girls was 61.66 wi~ a I 
standard deviat.ion o:f' 17 .65. The t.ota1 scores o:f' 100 ~~ 
I pupils showed a mean of 65.95 wi~ a standard devia~ion of 
19.60"~ I· 
d'~ . In Grade Eigh~ ~he mean for boys; was 80.20 wi~h a I 
standard devia~ion of 18.40; ~e mean for girls was 64.75 I 
with a s~andard devia~ion of 17.25. The ~otal scores of 
129 pupils showed a mean of 69.75 wi t.h a standard 
devia~ion of 19.00. 
I 
I 
I 
While ~he growth in abili~y was apparent in both boys and girls 
1 with each succeeding year, ~e boys increased their abili~y to find 
~ime rela~ionships at a much greater ra~e ~an did the girls'~ 
;. The item analysis showed tha~ ~e chi-square coefficient for one 
i~em (I~em 19) was not statistically significantas i~ did not meet 
the desired criterion of 5 .. ~99 at an;y grade level. Four i ~ems did 
no~ mee~ the desired cri~erion a~ one or ~wo grade levels, bu~ 
showed statis~ical significance for ~wo or ~hree of the four grade I 
I 
levels tested'· 
... 
3 1_ 
4·. The t.est, is highly corisist.ent, in measuring that which it, purports 
t.o measure; the split.-half reliabili-ty being ~.9184 for half t.he 
the t.est, and ~.9574 for the . who~e t.es~. 
5. This t.eet shows that children have less knol'rledge of the more I 
recent event.e in hist.ory t.han t,hey do of event.s farther removed'~ I 
Item 19 (See Appendix B) dealing with events that. have t,aken place I 
wit.hin t.he last. "thirty-five years, was missed by a majori-ty of the 
pupils at, each grade leve~. 
6. The psychological processes involved did not. appear t,o affect, t.he 
children's abilit.y to find time rela-tionships. 
1·· Ma.t.urat.ion is an important fact.or in t.he abili t,y t.o find time re-
lationships·. The writ.er fe~ls, however, that. the abilit,y could be 
great.ly improved by formal "training in t.his t.ype of work~ beginni 
at. the fourth grade level, or perhaps even lower~ 
Limit.at.ions of the t.est~ 
1. The abilit.y t.o comprehend in silent. reading is a limit.at.ion of the 
t.est~ It was sugges-ted that. t.he teachers help children wit.h 
difficult, words, but. no provision was made t.o explain the meaning 
of the cont.ent t.o children with poor reading achievement/~ 
2r~ A specific limi-tation to t.his t.est. was t,hat, the fifth grade I 
clasaes were given the t.est, in March, rather than at, t.he end of th 
school year. Whereas all of t.he it.ems were eit.her included in 
fifth grade courses of st.udy, or were considered t.o be wit.hin t.he 
range of their unders-tanding, there was a possibility t,hat, some of 
the units had not, been st.udietf• The t.est should be given at the 
end of the fifth grade'. It can, however, be given at any t.ime of 
2 
year in the sixth, severrt.h, and eighth gradesr~ 
;. A possible limitation might be caused by the complexity of 
scoring the test and evaluating its results~~ The methods used in 
these steps, however, as deeeribed in the previous ehapter, were i 
found to be the most practical for this type of tes~. Appendix I 
D~ showing the computation of the Ohi-8quare Coefficients for the 
test, should be helpful to an;vone who is interested in measuring 
the specific ability of finding time relationships. 
Reconnnendations for Further Study 
li~ Do an experimental study with an experimental group having 
systematic training in finding time relationships and a contro~ 
group getting only incidental training throughout the school year 
2. Correlate the results of this test with intelligence quotients1~ 
;. Correlate the results of this test with reading ability, as 
determined by standardized reading test results. 
4. Construct four separate tests, each employing only one of the 
psychological processes used in this teat, to determine where 
specific help is needed by the pupils~ 
5' ~ · .. ·aomuct a study to try to determine the reason that girls fall 
behind boys at each grade level, in the ability to find time 
relationships. 
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APPENDIX A 
DIRECTIONS TO TEACHERS 
The Time Relationships Tests that you have received have been 
distributed to all of the fifth, sixth, seventh and eighth grade classes 
in this district. 
You are asked to: 
1. See that the blanks are properly filled in. 
2~ Read the directions to the class. 
'~ Allow children to read and discuss the first sample, so that they 
will understand what is expected of them. 
4'~ \'lork out the second sample with the class. (The teacher's copy 
has been ma~ked for you.) 
5. Check to see that all of the children have numbered the events 
of the second sample correctly. 
There is no set time limit for this test. It should, however, be 
completed at one time. 
This is not a test of reading ability. If children indicate that the 
do not know certain words, you IliBY tell them the words. 
~lhen the tests are finished~ return the set and all unused materials 
to your principal. 
Your cooperation is greatly appreciated. 
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APPENDIX B 
Name --------------------------
Grade ---- Age------- Boy __ _ Girl __ _ 
DIBECTIONSs 
On "the pages "that follo\'t, "there are some exercises for you "to do. 
In each exercise you \'Till try to arrange the events in order of the time 
that they occurred. Read·'~ t.b.e list~ and decide which event happened first. 
Number it h Decide which event came next, and number it g. Continue in 
"this way until you have numbered all five events in each group. 
The sample below has been worked for you. Read it over, so tha"t you 
will understand how it \'laS done. · 
SAMPLE: 
Below are listed five "types of homes in which people in Americ§ have 
lived-. Number them "to shol't the changes from the earliest type to the most 
modern type. 1 
2 The first homes "that the white people had in America were roughJ 
shelters made of logs. I 
5 Apartment houses are now built so that ma.n;y families can live I 
co:mf'ortably in them:. I 
4 As the towns and ci "ties grew, houses 'l'tere built large enough 1 
so that "two or three families could live in them. j 
1 When the red men lived in this part of the country, their homesl 
vrere tepees. 
2 As soon as materials were available, the white people built 
frame houses'. 
The second sample will be discussed by the class, and you will decide 
how to mark each event. After you ha:ve discussed and marked the sample, 
turn this page and do all the exercises on the following pages. Work as 
quickly as you can, but be sure to do every exercise. When your paper is 
finished, it will be collected by your teacher.. 
SAMPLE& 
The story of George W~:tshington is familiar to all Americana. 
the sentences below tells of an event in George Washing"ton1 s life. 
them in order of the time they happened. 
I 
Each of · 
Number 
3 He was chosen to lead the armies of the colonies against the 
~---==-=-·==!1==:--c~-=-=-=·===-=--=-~-
J 
British. 
5 . _He spent the rest of his life as a farmer at Mount Vernon, his 
home. 
I 
1 He lived on his father's tobacco plantation with his sister andl 
and three brothers. 
2 He studies surveying, and learned to make maps of lands in the 
wilderness·. 
4 . He served two terms as President of the United States. 
l!. Today our mail reaches its destination quickly. Through the years, 
since the founding of our country , the mail has been carried in Illa.niY 1-mys . 
Below are listed some of the means of carrying mail-f. Number them in order, 
from the earliest, slowest method to the most modern rapid method. 
Postriders 
Air Mail 
Stagecoaches 
&ilroads 
Poey Express 
~~ Our country is the most powerful nation in the world today. The 
sentences below tell some of the stages in the development of the country. 
Number them, in order of the time that they took place. 
Spaniards were the first white men to establish colonies here. 
Settlers followed the Oregon Trail to the Pacific Ocean. 
The Constitution was accepted by the states as a plan of 
government. 
The western plains became the 11 cattle kingdom" of our country. 
Edison' s inventions made it possible to have much of the work 
in our . counrty done by the power of electricity. 
,_ 
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5• We enjoy radio and television perf'ormance.a evocy day because the r 
advertisers pay for the programs. Some of the modern products that are I 
advertised ;qere developed because of the events listed below. Number them! 
in order of the time they first came into use in our country . I 
Benjamin Franklin made an iron stove. 
Television sets i'Tere made available for use i? private homes. 
Henry Ford put a gasoline engine in a horseless carriage. 
The first passenger planes went into service. 
The fndians shO\'Ied Sir Wa.l ter Ra.leigh h0\'1 to smoke tobacco. 
4·. American soldiers are .f'ighting bravely in Korea!. Since our country 
began, American soldiers have fought many battles . NUmber the battles 
listed below, in order' of the time that they were fought. 
San Juan Hill 
The Alamo 
Ivro Jima. 
Gettysburg 
Bunker Hill 
5. Certain happenings have helped the development of' the United States of 
America. Below, some of those happe1ungs are listed. Number them in orde . 
of the time that they occurred. 
Louisiana Purchase 
Daniel Boone built a fort in K~mtucky 
Lewis and Clark reached the Pacific Ocean. 
Homesteaders settled the West. 
Pilgrima landed at Plymouth. 
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,2. The men ~- of this country have fought in man;y wars, since the country 
was settled by white men. Number these \'Tara in order'. 
Revolutionary War 
Civil War 
French and Indi an War 
\forld \tar 
War of 1812 
7;. Ever s i nce the colonies declared their independence, Americl;tn generals 
have led their armies to victory in rna.n;v wars. Number the names of the 
generals listed below, in order of the time ~1ey commanded armies as 
generals'• 
Ulysses s. Grant 
Andrew Jackson 
John Pershing 
George Washington 
Douglas MacArthur 
8'~ Newspapers announce the most important events of the day mn Headlines1• 
Below are some headlines that might have appeared in the papers of their 
times . Number them in order of the time that the events happened¥. 
JAPS BOMB PEARL HARBOR 
B:lUGH RIDERS TAKE SAN JUAN HILL 
ADMIRAL BYRD REACHES SOUTH POLE 
PRESIDENT SHOT AT FORD THEATER 
YANKS LAND 110VER THERE" 
I 
II 
I 
9. The Statue of Liberty stands in New York Harbor as a symbol of the 
freedom of the American people. Through the years, many people have done ' 
things which helped us to gain the freedom we now enjoy. Below are listed 
some of the events that led us to become a free nation, and allowed us to 
remain free·. Number them, in order ·· of the time -that they occurred. 1 
The United States and their allies were victorious in their wa~ 
against the dictator nations'. _ \ 
The Pilgrims left England so that they could have freedom of 
worship'. 
Lincoln signed the Emancipation Proclamation. 
Paul Revere rode to Concord and Lexington to \'lam the people 
that the British were coming. 
The Declaration of Independence was signed;;. 
I 
I 
10. Here is another set of newspaper headlines of events that have I 
happe~d in history. Put number 1 in front -:.: of the event that happened 1 
first, number 2 in front.~· of the event that happened next, and so on thro~ 
number 5. · P 
LAFAYETTE COMES TO AID OF WASHIIDTON 
EISENHOWER CHOSEN LEADER OF NATO FOICES 
BELL INVENTS THE TELEPHONE 
FULTON1 S FOLLY REACHES ALBANY 
ATOMIC TESTS AT BIKINI SUCCESSFUL 
George Washi1~on 
Abraham Lincoln 
\'/oodrow Wilson 
4:1 
12.· Here ia another set of' newapaper•headlines. Put ~or 1 in f'ront. o~-~ 
t .he event that happened first, and the numbers 2,~,4,5 in order in which li 
t hey happened in history. ·I 
HENRY FOFlD MAKES A LOW PRICI$ AUTOIDBILE 
~DBSE SENDS A TEliiEnRAPH MESSAGE 
WHITNEY INVENTS A COTTON GIN. 
SOUTHERN S,TA.TES FORM A CONFEDERACY 
PIONEERS CROSS THE MISSISSIPPI RIVER 
1~~ Ma~ of the boys in your school belong to the Cup Scouts or the Boy 
Scouts. \~en they join the Scouts, part of their oath says that they will 
"help other people at all times, n and they will keep themselves "mentally 
al'rake 11 • Below are listed five well-known Americans who were boys before 
there~were ~ Boy Scouts in America. Each did something that would have 
made him a good Boy Scout. NUmber them according to the time when they 
were boys. 
In the baggage car of the train on which he sold newspapers, 
Tom Edison set up a work shop. 
Young Abe Lincoln worked hard on his father' a farm, an.d studied 
whenever he found time. 
When Andy Jackson was a boy, he was never afraid of older boys., 
and always took the part of the sml.ller and weaker boys·. 
Admiral Byrd traveled a ll a r ound the world alone, when he was 
only twelve years old. 
Ben Franklin wrote letters which were printed in a newspaper 
when he was a young boy. 
14. Today, you are enjoying a happy family life. Below are some events 
in the lives of your family that have led up to the present time. Number 
t hem in order of the time they happened!~ 
Your grandfather and grandmother were married. 
Your father and mother met each other. 
You started school. 
Your father was ten years oldJ: 
Yoh were born. 
r 
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15, Today -you can look at a map of' the world, or a globe, and see all of ~r-· 
its land and water formations. This is true because courageous men have 
dared to explore unknown places. Number the names of' some of' these men, I 
in order of' the time that they lived. 
Columbus 
Admiral Richard Byrd 
Lewis and Clark 
Mlrco Polo 
Henry Hudson: 
16·. Here is another set of' newspaper headlines. Number them in order of' 
the time that they happened in history. 
LEE SURREWERS TO GRANT 
MAGELLAN SAILS AROUND THE WORLD 
THOl~S JEFFERSON ELECTED PRESIDENT 
PANAMA. CANAL COMPLETED 
BRITISH EVACUATE BOSTON 
I 
I 
I, 
I. 17·. l orld War II began on December 7, 1941 and ended on August 15, 1945·. 
Below are some of the important events of' that war. Number them in order 
of' the time that they took place~ 
DDay 
Victory in Europe 
Victory in Japan 
Pearl Harbor 
Invasion of' Africa'~ 
<ttl' 
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18. Below is another set of newspaper headlines. Number them as you did I 
number 16. 
EDISON !vfA.KES A TALKING MACHINE 
DU'roH SETTLE NE~/ AMSTERDAM 
roOSEVELT STRICKEN \'liTH POLIO 
B:>BERT E. LEE LEADS SOUTHERN ARMY 
FRANKLIN PROVES THAT LIGHTNING IS ELECTRICITY 
19·. Since 1917, there have been two World \'lara. Some of the events that 
happened between the beginning of World War I and the end of \'lorld l'lar II 
~re listed below. Number them in order of the time that they happened. 
United 1-htions Organization formed'~ 
Hitler became Fuehrer of Ge:rma.r,w. 
Armistice signed on November 11 . 
Kaiser '/ilhelm led the Central Powers·. 
United States declared war on Germany, Japan and Italy. 
. I 
20. Each year, in November, the American people celebrate Thanksgiving'. 1 
On that holiday, they think about the things in this country for which they 
I' 
are thankful. Some of the things are old and some are new. Number the o:P.Els 
listed belol'T, according to the time that they began in this country'. 
Free public schools for all children. 
Automobiles which made it possible for families to travel 
together. 
Churches in which to worship God. 
Badia and television sets to furnish entertainment for many 
peopl~• 
Factories to manufacture the goods we need. 
-·~------
1 
I 
I 
.I 
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2~. The correct t ime can be learned at a~ time by calling the telephone 
operator. Since early days, men have reckoned time in ma.~ wa:ys. Some of 
the jays of telling time are listed below. Number them, from the earliest 
method to the most modern method:. 
shadow stick 
clock 
sundial 
sun and moon 
hour glass 
22~ Here is another set of newspaper headlines . Put number 1 in front of 
the event t.ha.t happened first, and then number the others in order of the 
time that they happenedi. 
LII\OOLN FREES SLAVES 
CORNWALLIS BEATEN AT YORKTOWN 
DANIEL BOONE DEFEATS INDIANS 
WRIGHT BFDTHEBS FLY AT KITTY HAWK 
SUTTER FINDS GOLD IN CALIFORNIA 
·I 
2;$. l•l"arch 15 was the day \'then the American people had to pay their Income 
taxes'~ People earn money in order to buy the things they want or .need. 
They pay taxes on what they earn so that the country can pay for the thing 
needed to keep it strong and powerful. Below are listed some of the thing 
that have been paid for with the taxpayers• money. Number them, according 
to the time that the money l'ras paid for them. 
\'#hen Thomas Jefferson was president, the United States bought 
the Louisiana territory, extending from the Mississ~ppi River 
to the Rocky Mountains, for fifteen million dollarsr~ 
The Panama Canal, joining the Atlantic and Pacific Oceans, was 
built by the United States'~ 
Russia sold Alaska to the United States for a little more than 
seven million dollars1• 
The Oapi tol building in Washington was built as a meeting p~c 
=========forth~ Senate and~ ~a of th~ ed States o:t_~ericeJ~ 
II 
I' ll 
'-
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The Grand Coulee Dam, which is the biggest irrigation and 
electric power dam in the world~ was buil!- by the United State 
government to help the people of the wee~. 
2~. The people listed below ldll all be remembered because they crossed 
· t:he Atlan-tic Ocean heroically. Number their names, in order of the time 
t hat they made their croseingsl~ 
Leif' Ericson 
Charles A. Lindbergh 
The Pilgrims 
John Cabot 
Christopher Columbus 
~ ~- --=----!=-=--=============== 
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I APPENDIX C 
I 
II . ANSWER KEY 
1.) 1 8.) 5 15.) 2 22.) 4 I ~ 
I 5 2 5 1 2 ; 4 2 4 1 1 5 ;; 4 ;; ; 
2.) 1 9~) 5 16.) 4 2;i.) 2 ;; 1 1 4 
2 4 ;; ; 4 2 5 1 5 ; 2 5 
;.). 2 10~) 1 17 .) \ ~ 24.) 1 5 5 5 ; ; 
· 5 4 4 2 1 ; 
1 4 2 2 
4.) 4 11.) 5 18.) 4 
~ ; 1 
5 1 5 ;; 2 ;; 
1 4 2 
5.) . ; 12.) 5 19.) 5 
2 4 ;; 
4 · 1 2 
I 5 ;; 1 I' 1 2 4 I! 
I 6.) 2 1;.) 4 20~) 2 
4 ; 4 
1 2 1 
5 5 5 ; 1 ;; 
I 
7.) 14.) 1 21.) ; 2 I 2 ;; 5 I 4 5 ; II 
1 2 1 
. I. 5 4 4 I 
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APPENDIX D 
DISTRIBUTION OF THE FREQUENJIES IN EACH ITEM O! THE TEST 
IN THE FIVE OATlroORIES AND TRANSMUTED INTO THREE CATEGORIES 
GRADE 5 
Item Scores ~ 
t .... 
.'2 ! 
1t 
l 0 
l Upper 5 2;5 1 0 
Lower 0 8 26 9 0 
Upper 28 14 1 
Lower 8 26 9 400 1- 144 1- 64 - 21.1 ~ To TO- . 
2 Upper 10 ;; 24 5 1 
Lower 5 5 9 5 19 
Upper 1;5 24 6 
Lower 10 9 24 21- 225 1-~ = 18.0 
2;5 ;;;; ;o 
; Upper ;7 ;; 2 0 1 
Lo•11er 14 10 10 5 4 
Upper 40 2 1 
Lower· 24 10 9 ~ 1- .§i 1- 64 : 15.5 
12 10 
4 Upper 2 11 14 9 7 
Lower 0 2 11 6 24 
t, 
14 16 Upper 1;5 
l2li· 21-~: 1,~1 Lower 2 11 ;;o 
15 25 , 
5 Upper 0 11 16 10 6 
Lower ;; ;; 12 12 1;5 
Upper 11 16 16 
Lower 6 12 25 §.. /-16 1- 81 - ~~1 
17 28 41-
li 
I 
_ _j -------
---1- -- - - -
Jl 
, ~ Scores 
I' 6 . Upper 1i 1~ 
II 
I 
I 
r 
Lower 1 1 
Upper 28 
Lower 2 
7 Upper 14 1; 
Lower - 2 10 
Upper 27 
Lol'ter 12 
8 Upper 6 
Lower 0 
Upper 14 
Lower 2 
8 
2 
9 Upper 22 10 
Lower 2 5 
Upper ;2 
Lower 7 
10 Upper 12 21 
Lower 1 6 
Upper 
Lower 
;; 
7 
I ~ 11 Upper Lower 9 12 1 5 
Upper 
LOiter 
21 
6 
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10 
6 
10 
6 
14 
16 
14 
16 
18 
10 
18 
10 
7 
15 
7 
15 
6 
9 
6 
9 
15 
1; 
15 
1; 
GRADE 5 (cont.) 
1 
4 
9 
0 
-1 
26 
5 
35 §].§. ;. 12. ;. .2.QQ = 46.0 
;o 16 --:40 -
1 1 
6 9 
8 
8 
; 
8 
; 
11 
2 
15 225 ;. 4 ;. 169 = 15;~8 
;9 . ;o 17 
11 
;51 
4 
21 
4 
1 
1;5 
1 
16 
27 §]§_ ;. 2. ;. 'E2. = ;41.6 
--:40- 15 .;1 
2 5 
14 10 
7 
24 225;. ~;. 289 ~ 17.7 
27 28 ;51 
=====----==~=----~;'! - - --r-· ----
,1 
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ll Item Scores 
I 12 Upper 2 - ~ e 1 
5 1 Lower 
Upper 
Lol'rer 
7 
2 
1;5 Upper ;; 4 
0 Lower 0 
Upper 7 
Lower 0 
.. 
14 Upper 42 1 
L ower 21 7 
Upper 4;; 
Lower... 28 
15 Upper 10 17 
Lo'\'ter 0 0 
Upper 27 
Lower 0 
. . . 
16 Upper -- 9 14 
LOl'ler 0 ·2 
Upper 2;5 
Lower 2 
17 .Upper 6 
Lower 0 
Upper 
LO\'Ier 
7 
1 
1 
1 
.2 
10 
7 
10 
· 7 
20 
8 
20 
8 
0 
5 
0 
5 
6 
6 
6 
6 
10 
;; 
10 
;; 
9 
5 
9 
5 
GRADE 5 (cont.) 
1 
7 
11 
10 
6 
26 
;4 
16 
6 
29 
E!l f. 2. ,t. 64 = 4.4 . 
9 . 17 6o 
;55 !!2. ,t. 144 1- .2§1. = 19.2 
7 28 51 
0 0 
5 5 
0 
10 225 I- .@2 f. lQQ :: 18 .2 
8 2 
12 25 
7 ;; 
10 . 28 
8 
12 
19 
25 
71 5 10 
27 
?I .2£ f. 16 ~ 100-7.2 
8 14 64- j __ _ 
rl -
II 
lj 
\( 
:I 
fl 
:I 
li Item 
l
,l 18 Upper 
Lower 
2 
9 
0 
II 
I 
I 
I 
Upper 
Lower 
19 Upper 0 
Lo;.,er 1 
Upper 
Lower 
Upper 13 
Lower 2 
Upper 
Lower 
21 Upper 11 
Lower 2 
Upper 
Loiter 
22 Upper 6 
Lower 0 
Upper 
Lower 
2;5 .Upper 1 
Lower 0 
Scores 
4 .2 
20 10 
1 4 
29 10 
1 4 
0 
2 
29 
12 
29 
5 
13 
0 
0 
1 
16 
10 
18 
; 
7 
0 
4 
0 
6 
6 
6 
6 
1;5 
7 
1;5 
7 
11 
12 
11 
12 
10 
; 
10 , 
7 
2 
I 
_ j 
GRADE 5 (cont.) 
l 0 
2 2 
11 27 
4 
;8 ~ f .3Q ,t. lli6 : 56.2 ;o I4 2 
8 
6 
0 
10 
; 
15 
1;5 
10 
1 
29-
20 
40 
29 
29 
1 
14 
0 
11 
7 
37 
18 
;51 
4 ,t. 0 ,t. 4 - 2.6 2 12 -{§.-
~ ,t. .2§. ,t. ~: ;o.o 
·Tl 20 .25 
51_ 
i Upper 5 7 ;51 
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II GRADE 5 (cont.) 
!I ~ Scores Work 
!' 
.2. 4 . .2 l 0 
11 24 14 -Upper 13 7 7 2 
Lower 2 1 2 1; 25 
Upper 27 7 9 
Lower 3 2 ,a .'21& 1- g'2 1- 841 = -,; •9 
;o 9 47 
GRADE 6 
1 Upper 1 13 ~R 2 0 Lower 1 11 ; 0 
Upper 14 23 2 
Lower 12 24 ; 4 I- 1 1- 1 - o.4 
26 47 5 -
2 Upper 6 4 2; 5 1 
Lo~ter ; 1 7 10 18 
Upper 10 2; 6 
Lower 4 7 28 ~ 1- 256 .;. 484 : 25.2 
1 ;o ~ 
' .. 
I ; Upper ;9 0 0 0 0 
I Lower 16 10 9 2 2 
Upper ;9 0 0 
Lower 26 9 4 ~ 1- .§.! 1- 16 = 15'.6 
5 9 4 
4 Upper 7 12 15 2 ; 
Lower 0 :!6 9 8 16 
Upper 19 15 5 
Lower 6 9 29- 162 .;. ~ ;. j§l = 20.8 
25 2 29 
1 5 Upper 3 8 12 9 7 
I Lo\'Ter 1 5 9 10 14 / 
I 
-- J~~ Upper 11 12 16 Lower 6 9 26 .?2 ;. 2. ;. ~· 64 : '3•5 17 21 40 -=====:---==--~-
------
' 
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j! GRADE 6 (cont.) 
\i Item Scores · - ~ 
2 4 .2 .! .Q 
12 Upper 1 8 18 7 5 
Lower 0 ; 6 8 22 
Upper 9 18 12 
Lower ; 6 ;o .22,. 144 1-~ : · 16.7 
12 ·24 . 2 
11 1; Upper 9 7r 16 ; 4 I Lower 0 0 5 8 26 
Upper 16 16 7 
Lower 0 5 ;4 256 -I- J&! 1-~ = :1} .6 I 16 .21 1 I 
I I 
I 
\1 14 Upper ;6 2 1 0 0 Lower 19 ; 2 -1 14 
II Upper ;3 1 0 Lower 22 2 15 256 ~ :1 ~ 225 = 20. 1 
50 ; 15 
II 
115 Upper 25 9 4 1 0 
I Lower ; 6 9 ; 18 
Upper ;4 4 1 
I Lower 9 9 21 ~ ~ ~ ~ !tQQ = ;4.6 
I ; 1; 22 
\i 
11 16 
. ' 
Upper 17 12 2 6 2 
li Lower 1 
2 4 8 24 
Upper 29 2 8 
Lower ; 4 ;2 676 ; 4 " ~ - ;6. 2 
;2 6 0 -
! 
I 
I 
!1t7 Upper 4 6 7 12 10 
\' . Lower 1 2 6 6 24 
Upper 10 7 22 
___ j_ Lower ; 6 ;o ~ ~.! ~ 64 = 5.0 1; 1; 52 
___ j 
- r--~~ 
-=---1: 
I 
II I 
I , 
I 
\: 
===~,= --·-·--
I 18 I ,, 
I 20 
I 
I 
121 
I. 
-·--
6 
Scores 
2 !f 
Upper 
Lower 
9 19 
0 ; 
Upper 
Lower 
Upper 1 
Lower 0 
Upper 
Lower 
Upper 15 
Lo\'rer 4 
Upper 
Lower 
Upper 12 
Lower 4 
Upper 
Lower 
Upper 
Lower 
Upper 
Lower 
Upper 
~ower 
Upper 
Lower 
6 
o . 
2 
0 
28 
; 
4 
2 
28 
8 
14 
1 
5 
1 
16 
9 
8 
1 
; 
1 
·i 
6 
6 
6 
7 
7 
7 
7 
8 
14 
8 
14 
8 
10 
8 
10 
14 
5 
14 
5 
11 
1 
11 
1 
GRADE 6 (cont.) 
1 ; 
14 
10 
5 
1 
10 
1 
8 
10 
15 
10 
9 
5 
;o 
28 
;o 
; 
17 
; 
16 
0 
-2 
16 
18 
25 
2 
7 
2 
8 
1 
18 
4 ·/- o 1 4- o.1 6: 7,. 58- ' 
~ f. ~ f. 1§2 = 14.6 
41 18 19 
169 f. 81 f. 484 = 26.9 
15 19 li2j," 
I. ~ 
I 
II ~· v 
I, 
___ IL~--=--=---
T~o~~ - ----=======--
GRADE 6 (cont.) 
I ~ Scores ~ 
.2. §: .i l Q 
1! 24 Upper 16 10 5 5 , 
II 
Lower 0 0 2 20 17 
26 8 I' Upper 5 
I Lower 0 2 
, ~ 1- 2.1- 841 = 46.0 745 
I 
GRADE 7 
'1 1 Upper 3 7 17 0 0 
II Lower 1 7 15 1 4 I 10 I Upper 17 0 
I Lower 8 15 5 !± 1- !± 1- ~ : 5•' 18 ~ 5 
2 Upper 9 11 7 0 0 
Lower 0 1 9 6 11 
Upper 20 7 0 
Lower 1 9 17 .2€1:..1- !± 1- 289 = ~·~9 
I 21 16 17 
li ' / II Upper 25 2 0 0 0 
II 
Lower 9 , 8 2 5 
II Upper 27 0 0 
II Lower 12 8 7 225 1- 64 1- !:!2 : 20.8 
II ;B 8 7 
I 
4 Upper 7 10 9 1 0 
Lower 0 1 6 4 16 
Upper 17 9 1 
Lower 1 6 20 256 1- 2. 1- .221:. = !)2· ~4 
18 15 21 
I 
1! 5 Upper 7 5 9 6 0 
I LOl'ler 2 4 4 9 8 
II Upper 12 .9 6 .2§. ,l ~ ,l ill = 9.2 
j, Lower 6 4 17 18 1, 2, 
L. ---- I 
----
___________ !. 
---, 
I II 
)! 
I! 
57 !' 
- ·' - c=- :-::::=::::::..-=----~~=-
--
It GRADE 7 (cont .) 
' I tem Scores Work 
2. 4 .2 1 .Q 
6 Upper 10 8 7 2 0 
Lower 
' ' 
5 7 9 
1: Upper 18 7 2 
I Lower 6 5 16 144 ,t. !± ,t. 196 = 17 . ; 
II 24 12 18 
I 
I 6 17 Upper 19 2- 0 0 
I Lower 4 7 8 1 7 
Upper 25 2 0 
Lower 11 8 8 ~ ,t. ~ ,t. 64 = 16. ; 
;56 10 8 
8 Upper 4 16 4 
' 
0 
Lo1-rer 0 
' ' 
8 1;. 
Upper 20 4 ~ 
Lower ; 5 21 g§2 1- .1 ,t. ~ = 26.2 
25 7 2 
I 
9 Upper 19 5 5 0 0 
Lower 5 2 11 8 5 
Upper 24 5 0 
Lo\'rer 5 11 11 .2§1 ,t. 64 ,t. 121 : 28 .o 
II . 29 14 11 
li 
li 10 Upper 12 12 5 0 0 
I Lower 0 4 5 15 7 
Upper 24 
' 
0 
Lower 4 5 20 400 f 0 ,t. 400 = ;4. 5 
.28 6 20 ' 
It 11 Upper 12 9 
' 
2 1 
Lower 1 6 5 6 9 
Upper 21 5 5 
Lower 7 5 15 196 ,t. !± ,t. 144 : 15. 5 
28 8 18 ~JL_ I J_' -------r--
I 
II 

II 
,\ 
II 
II 
~I 9 
GRADE 7 (cont..) 
I. 
II~ Scores ~ 2 i .2 i .Q 1!18 Upper 16 9 2 0 0 
I, Lower 0 4 ; 8 12 
I Upper 25 2 0 
il Lower 4 ; 20 441 1-! 1- 400 : -'-5.4 
I 29 5 20 I 
19 Upper 4 ; 5 5 10 I 
Lower 1 2 6 5 1; II 
Upper 7 5 15 ![ 
i 
Lower ; 6 18 16 1- ! 1-· 2. • 1.9 
I 
10 11 ;; J 
120 Upper 1; 11 2 1 0 
' 
II Lower 7 5 10 2 ; 
I 
II 
II 
Upper 24 2 1 
Lower 12 10 5 144 1- 64 1- 16 = 12~0 
!I --;6126 
1: . 
Upper 8 12 7 0 0 •I 121 
Lower 2 6 7 6 6 II 
'I Upper 20 7 0 I 
II Lower 8 7 12 400 sf. 0 f. 144 - 26~.; I 
1/ 
28 " i4 12- ' I 
I 
I 
11 22 Upper l 14 8 2 2 I 
Lower 0 0 1 9 17 I 
Upper 15 8 4 :I 
Lower 0 l . 26 ~sf. !t2.1-~ = ;6.5 I 15 9 ;o 
2; Upper ; 4 8 10 2 I' 
I Lower 0 0 ; 5 19" 
I Upper 7 8 12 I! 
II 
Lower 0 ; 24 ~ 1- g,2 1- 144 = 1;.; 
711--,6 
il 
,, 
II 
I 
I 

I 
I 
,I 1_ 
I GRADE 8 (cont.) 
II Item Scores ~ ~~6 Upper 2 ! .2 1 .Q 21 11 , 0 0 
Lower 1 7 9 5 , 
I Upper ~ , 0 I 
;I I Lower 8 9 8 ~st.~ st. §i: 25.4 
II 12 8 ! 
117 Upper 24 10 1 0 0 
I Lower 7 8 8 8 4 
Upper ;54 1 0 
Lower 15 8 12 ~ st. ~ st. m = 24.8 
9 9 12 
8 Upper 7 15 10 2 1 I 
Lower 2 , 11 8 11 
., 
!. 
I 
Upper 22 10 , 
'I 
II ' Lower 5 11 19 282 st..! 1-· ~ = 22:., 27 21 22 
,i I 
!j 9 
,, 
Upper ,1 4 0 0 0 
Lower 2 8 11 9 5 
II Upper ;; 0 0 I 
·I Lower 10 11 14 ~ ~ ]:g.! ,l ~ = ,o.o 
,I 5 11 1 
ij 
tl 
1i 10 Upper .21 11 1 2 0 
I' Lower 
, 8 11 11 2 
II Upper ~ 1 2 
II Lower 11 11 1, ~ st. .!QQ. f :l ill = 26.7 
, . 12 -15 
In Upper 2, 10 1 0 1 Lower 7 4 12 8 4 
,, 
Upper ,, 1 1 
Lower 11 12 12 484 " ]&.! f Jg! = 29.6 
I ""'44 .1, 1, 
,, 
I' 
,, 
I 
I 
ft 
II GRADE 8 (cont.) 
llli.m Scores ~ 2 i .2 1 .Q 
112 . Upper 1 15 1;1 4 2 
Lower 1 4 7 12 11 
II . Upper 16 1;1 6 
jl Lower 5 7 2;1 ID 1- 2€ 1- 289 : 17·.6 
I 21 20 29 
II 
I 
11' Upper 1;1 10 10 1 1 Lower 0 1 5 10 19 
'I 
,I Upper 2;1 10 2 I 
II Lower 1 5 29 484 1- g2, 1- m ::: 45.4 ·I 
'I 
24 15 ;11 
,, I 
!1 14 Upper ;5 0 0 0 0 I I 
II 
Lower 28 5 1 0 1 I 
I 
Upper ;15 0 0 I 
Lower ;; 1 1 i " .! " .! : 2.0 'I 68 1 1 I 
' I 115 Upper 26 8 1 0 0 
.I 
Lower 2 7 9 12 5 
Upper ;4 1 0 I I 
Lower 9 9 17 ~ 1- 64 1- ,g§2 = ·'57 .9 Jl 
, 10 17 
:I 
II 
·I I . . 
:16 Upper 26 8 1 0 0 I 
,I Lower 1 2 8 8 16 I 
II Upper ;4 1 0 
II 
LOlfer ; 8 24 
.2§1/- !t2. 1-~ 1- 55'~4 
" 9 2 
I 17 Upper 5 8 11 8 , I 
I LOl'ler 2 0 6 2 25 I 
II Upper 1;1 11 11 Lol'Ter 2 6 27 121/- g2, 1- 256 .. 16.; 
15 17 ;a -
II 
I! 
I 
I 
II II II 63 I 
I 
11 GRADE 8 (cont.) II I j 
I! Item Scores ~ I ,- I 
118 
J 
.2 !± .2 .! .Q 
Upper 22 10 2 1 0 
I Lower 2 6 8 9 10 
II Upper ;2 2 1 l Lolfer 8 8 19 ~,l~f~:~·.2 
I 
10 20 
119 Upper 6 2 10 6 11 Lower l ; 7 7 17 ,, 
II Upper 8 10 17 'I 
'! LO\fer 4 7 24 16 1- 2. ,l * :: ;.o 
I 12 17 l I I J 
I 
,I 
li 20 Upper 18 9 ~ 0 0 I Lower 2 8 17 4 4 
!I Upper 27 8 0 Lower 10 17 8 289 f .§! 1- 64 = 19.0 
'51 25 8 
11 21 Upper 10 21 4 0 0 I Lower 6 11 7 6 5 II 
I' 
Upper ;1 4 0 
Lower 17 7 11 196 f 2. f 121 _: 15.9 48 11 · 11 
' 
'I 
11 22 Upper 17 9 8 1 0 
'I I Lower 0 0 2 11 22 I 
Upper 26 8 1 
Lower 0 2 ;; §]§_ 1- . 22 ,t. 1024 ,t. 59'• 7 I I 
26 10 ~ I I 
I 
2; Upper 5 7 6 8 9 
Lower 1 0 2 2 ;o 
Upper 12 6 17 
Lower 1 2 ;2 ]:g! 1- 16 ,l 2ij - 15"~ 9 
1; 8 -
I 
!I 
I 
,, 
!I !, 
,, 
li 
I' 
II 
I 
GRADE 8 (col'lC:l.) 
I ~ 
,j 24 2 Upper 16 
Scores 
.!2!l£ §. 
.2 .! 0 
-10 2 5 2 
Lower 0 ; 1 l.O 21 
li Upper 
Lower 
26 2 7 
; l ;1 ~ " ! ~ 21§. = ;~~ 7 29 ; ;8 
II 
'I I, 
I 
I 
li 
II 
,, 
I 
I 
,I 
I 
II 
I 
I 
I 
'I II 
II 
I, 
'I II 
I 
I 
